have two distinct species, B. dermatitidis and B. gilchristii sp. nov. 13 
Geographic Distribution and Epidemiology
The geographic range of B. dermatitidis in North America is primarily limited to the Midwest, south-central, and southeastern regions of the United States and four Canadian provinces (►Fig. 2). This includes the Ohio-Mississippi and Saint Lawrence River valleys as well as the Great Lakes region. Within the endemic region, B. dermatitidis is not uniformly distributed, rather it is found in an ecological niche characterized by forested, sandy soils with an acidic pH and decaying vegetation or rotting wood that are located by water sources (e.g., rivers, lakes). 5 Similar to other fungi such as
Histoplasma capsulatum and Cryptococcus spp., B. dermatitidis can grow in bird guano. Human activities that disrupt soil (e.g., home and road construction, exploration of beaver dams or underground forts, use of a community compost pile, hunting, clearing brush, or cutting trees) or involve water (e.g., canoeing, boating, fishing) have been associated with the acquisition of B. dermatitidis as well as outbreaks of disease (►Table 1).
5,14-28
Epidemiologic knowledge about B. dermatitidis is limited because the data are based on passive surveillance and retrospective studies. Blastomycosis is reportable in six states (WI, MN, MO, AK, LA, and MS) and two provinces (Ontario, Manitoba). Serological testing has insufficient sensitivity and no skin test exists to survey large populations. Moreover, approximately 50% infected persons develop subclinical or asymptomatic illness that remains undiagnosed. 5 Thus, epidemiologic data are limited to clinically apparent infections that are diagnosed and reported. Although an underestimate, the reported annual incidence ranges from 0.2 to 1.94 cases per 100,000 persons. [29] [30] [31] [32] [33] [34] [35] [36] Certain geographic locations are considered hyperendemic for blastomycosis including Kenora, Ontario (117.2 human cases/100,000 population); Vilas County, WI (40.4/100,000); Eagle River, WI (101.3/100,000); Washington Parish, LA (6.8/100,000); and central/south-central Mississippi (> 5/100,000). [37] [38] [39] [40] From 2007 to 2011, a total of 4,688 patients in 46 states were hospitalized for blastomycosis. 41 The majority of these patients were hospitalized in the state in which they resided; however, 8% of patients were admitted to hospitals outside of the endemic region.
41
Unlike most human pathogenic fungi, B. dermatitidis can infect persons with intact or impaired immune systems. Immunocompromised patients at risk for blastomycosis include those who have undergone solid-organ transplantation (SOT), received tumor necrosis factor-α (TNF-α) inhibitor therapy, have underlying malignancy, or develop HIV/AIDS (human immunodeficiency virus/acquired immunodeficiency syndrome). [42] [43] [44] [45] Blastomycosis occurs in less than 0.2% of SOT recipients, has an onset between 0.4 and 250 months after transplantation, and can be associated with opportunistic pathogens, especially cytomegalovirus. 42, 43, 46 When compared with histoplasmosis or coccidioidomycosis, the frequency of blastomycosis in persons with HIV/AIDS or immunosuppressed by TNF-α inhibitor therapy is lower.
44
Autochthonous cases of culture-proven blastomycosis have been reported from Africa and India. [47] [48] [49] [50] [51] [52] Approximately 100 patients with blastomycosis have been described from 18 African countries, whereas less than 10 confirmed autochthonous cases have been reported from India. [47] [48] [49] [50] [51] [52] The limited number of human and animal cases has precluded accurate discernment of the geographic distribution or ecological niche within Africa and India.
Pathogenesis Overview
B. dermatitidis is a primary fungal pathogen because it can infect persons with normal or impaired immune defenses.
Features that facilitate growth of dimorphic fungi in human tissue include the production of small-sized conidia that can penetrate deep into the respiratory tree, ability to grow at 37°C (i.e., thermotolerance), conversion to yeast morphology, expression of yeast-phase-specific virulence factors, and evasion of host immune cells.
53,54
The Phase Transition
The conversion between hyphal and yeast morphologies, known as the phase transition, is essential for the pathogenesis for all thermally dimorphic fungi including B. dermatitidis. In the soil (22-25°C), B. dermatitidis grows as filamentous hyphae that produce conidia (asexual spores). Following soil disruption from human activities (e.g., construction), conidia and hyphal fragments are aerosolized and when inhaled into the lungs of a human host (37°C) convert into budding yeast that cause pneumonia. The predominant stimulus that induces the morphologic switch between hyphal and yeast forms is temperature. Recent investigation has demonstrated that conversion to yeast is accelerated following phagocytosis of B. dermatitidis spores by alveolar macrophages. 55 In addition to intracellular spore germination, yeasts are able to survive and replicate within macrophages during the early stages of infection. 55 Thus, B. dermatitidis exhibits an intracellular lifestyle, which is similar to other dimorphic pathogens including H. capsulatum, Coccidioides spp., and Paracoccidioides brasiliensis. 
58
Over the past decade, there has been increasing interest in understanding the yeast-to-hyphal transition following a drop in temperature from 37 to 22-25°C. Growth in the hyphal phase is postulated to promote environmental survival, transmission to new hosts through spores, and genetic diversity by sexual reproduction. 59, 60 In B. dermatitidis, the SREB transcription factor and N-acetylglucosamine transporters influence the morphologic shift to hyphal growth. 
63
In addition to SREB (and SRE1), the morphologic switch is also influenced by exogenous N-acetylglucosamine (GlcNAc), which accelerates the transition from yeast to hyphae; this is mediated by NGT1 and NGT2 transmembrane transporters. avirulent in a murine model of pulmonary infection. 54 The lungs of mice infected with BAD1 null (BAD1Δ) strains appear grossly normal and contain few granulomas. 54 In addition to facilitating adhesion and immune evasion, BAD1 can bind calcium via its tandem repeats and block deposition of complement (C3) on the yeast cell wall. 70, 71 The biological impact of BAD1 calcium binding is unclear, but it appears to facilitate attachment of BAD1 to the yeast cell surface.
70
In addition to BAD1, changes in cell wall composition associated with the morphologic switch may contribute to immune evasion. During the transition from hyphae to yeast, cell wall α-(1,3)-glucan increases and β-(1,3)-glucan decreases. β-(1,3)-glucan represents 40 to 50% of the cell wall glucan in hyphae, but less than 5% in yeast.
72 Moreover, 
40,74

Host Response
Innate and adaptive immune responses are important for combating B. dermatitidis infection. In contrast, antibodymediated immunity is dispensable. In the lung, alveolar macrophages and neutrophils can kill conidia; however, under experimental conditions, not all conidia are killed.
75,76
Conidia that survive the innate immune defenses can germinate as yeast. 55 Yeasts are more difficult to kill by host cells 
Clinical Presentation of Human Disease
The clinical manifestations of infection with B. dermatitidis can be quite variable, from asymptomatic infection to fulminant sepsis with acute respiratory distress syndrome (ARDS). B. dermatitidis can infect nearly every organ of the body including the eye, endocrine glands, muscles, peritoneum, and breast. 82, 83 It is because of the great variety of clinical manifestations that B. dermatitidis infection has been called "the great pretender." As noted previously, more than half of infected patients are asymptomatic. 5, 84 Of the patients who do have symptoms, the majority present with pulmonary symptoms and up to 25 to 40% develop disseminated disease. 40 Common end-organ locations of extrapulmonary infection include the skin, bone, genitourinary tract, and central nervous system (CNS). Extrapulmonary manifestations can occur after a significant delay from the primary pulmonary infection, so much so that the remnants of the prior pulmonary infection are no longer present. It is also not uncommon for patients to manifest more than one location of infection at the time of presentation such as simultaneous pulmonary and cutaneous infection.
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Pulmonary Blastomycosis
Pulmonary infection is reported in more than 90% of patients with documented blastomycosis. 85 Pulmonary manifestations range from subclinical pneumonia to acute fulminant presentation with ARDS. In one large series of 118 people with pulmonary blastomycosis, cough (90%) was the most common symptom, followed by fever (75%), night sweats (68%), weight loss (68%), chest pain (63%), dyspnea (54%), aches or myalgias (50%), and hemoptysis (18%).
86
Acute Pneumonia
The symptoms of acute pulmonary blastomycosis may be mild and are often mistaken for other self-limited pulmonary infection such as viral or community-acquired bacterial pneumonia. The majority of patients present with cough (productive or nonproductive) and fever. Other symptoms include headache, chills, dyspnea, chest pain, and malaise. Symptoms typically resolve in 2 to 4 weeks. 5, 85, 87, 88 Given the brief self-limited nature of most acute pneumonias, diagnosis is rarely made in the absence of an outbreak investigation or epidemiologic study. Despite the potential for spontaneous resolution of infection, experts agree that all diagnosed cases of blastomycosis should be treated because of the risk of progressive and disseminated infection. 
Acute Respiratory Distress Syndrome
Patients with acute pulmonary blastomycosis can present with a rapidly progressive infection resulting in respiratory failure or ARDS. Initially, patients may be misdiagnosed with community-acquired pneumonia that becomes fulminant in 5 to 7 days, or may present in florid septic shock that is clinically indistinguishable from bacterial sepsis and is often fatal. In a recent study of patients with pulmonary blastomycosis who required hospitalization, 10% patients received some care in the intensive care unit (ICU). More than onethird of all patients treated for respiratory failure in ICU died, and death usually occurred within several days. 91 This presentation is seen more commonly in patients with defective cell-mediated immunity such as those with hematological malignancy, SOT, or AIDS but also occurs in patients who were previously healthy. 42, [92] [93] [94] In two-thirds of patients who died of ARDS caused by blastomycosis, the diagnosis was either not suspected or considered only after the patient was moribund. 95 Thus, early diagnosis of blastomycosis in patients with ARDS is critical for decreasing mortality.
Disseminated Disease
B. dermatitidis may disseminate to any organ in the body. Early studies of blastomycosis conducted prior to effective antifungal therapy reported high rates of dissemination, but more recent studies have reported dissemination rates of 20 to 25%. 33, 88, 95 Nearly all cases of extrapulmonary blastomycosis represent disseminated disease and should be managed as such, regardless of the number of organs involved at the time of presentation.
Cutaneous Blastomycosis
The skin is the most common extrapulmonary site of infection and skin involvement occurs in as many as 60% of those with disseminated infection. 96, 97 Patients typically present with ulcerated lesions on any skin surface but exposed areas of the head, neck, or extremities are most common (►Fig. in laboratory workers). Moreover, disseminated disease from cutaneous inoculation has been reported.
100
Osseous Blastomycosis
Blastomycosis has a known predilection for bone involvement. Osseous lesions are painful and often associated with draining sinus tracts. Long bones of the legs are commonly affected, and can be complicated by extension into the joint space resulting in septic arthritis. Vertebral infection represents the second most common osseous site of involvement and may clinically resemble Pott's disease. Complications of vertebral osteomyelitis include compression fractures and extension into the soft tissue resulting in paravertebral and psoas abscesses. 101 A recent case series noted that 12 of 14 patients with osseous blastomycosis were initially thought to represent malignant osseous tumors, and therefore the authors advocated for intraoperative histopathologic analysis by frozen section to reduce morbidity associated with resection of the involved areas, which could otherwise be treated with antifungal chemotherapy with better preservation of function.
102,103
Genitourinary Dissemination of B. dermatitidis to the genitourinary system is uncommon. In men, the most common sites of involvement include the prostate and epididymis. In several large case series, the prostate involvement was reported in less than 10% of patients. 29 Patients with prostatitis have urinary obstruction, dysuria, perineal or suprapubic discomfort, and may have a tender prostatic mass on examination. 
110-112
Solid-Organ Transplant
Transplant-associated blastomycosis typically presents as pneumonia and it is frequently complicated by severe disease including respiratory failure and ARDS. 42, 43, 113, 114 The development of ARDS increases mortality from 33-38% to 67%.
42,43
Extrapulmonary disease occurs in 33 to 50% and most commonly affects the skin. In contrast to patients with AIDS, dissemination of B. dermatitidis to the CNS is uncommon in solid-organ transplant recipients.
Patients Receiving TNF Inhibitors
There is a paucity of clinical data on patients who developed blastomycosis while receiving TNF inhibitor therapy; however, blastomycosis was listed in the warning issued by the Food Drug Administration on September 4, 2008, regarding increased risk of fulminant infections with the endemic mycosis in patients receiving TNF inhibitor therapy.
44,115
Blastomycosis in Pregnancy
Blastomycosis in pregnancy is rare and clinical information is limited to case reports. [116] [117] [118] [119] Infection is most commonly diagnosed in the second or third trimester and disseminated disease occurs in 62% of patients. 116 Although B. dermatitidis yeasts have been identified in the placenta of an infected patient, the frequency of placental dissemination is unknown. 116, 117 There is potential for the transmission of blastomycosis to the neonate during the peripartum period; however, the underlying pathogenesis is unclear and may involve either transplacental transmission or aspiration of infected vaginal secretions during delivery.
116-119
Diagnosis
Owing to the nonspecific clinical and radiographic manifestations, a delay in the diagnosis as well as initiation of therapy for blastomycosis is common. Even in hyperendemic areas, as few as 5% of patients are correctly diagnosed at initial presentation and diagnostic delays longer than 1 month can occur in more than 50% of patients. The most expeditious method to diagnose blastomycosis remains examination of stained clinical specimens. Sputum can be stained with 10% potassium hydroxide or calcofluor white, whereas tissue samples can be stained with Gomori methenamine silver (GMS) or periodic acid-Schiff (PAS).
120
B. dermatitidis yeasts are difficult to visualize with Gram or hematoxylin and eosin (H&E) stains. The characteristic broadbased budding pattern of yeast can lead to presumptive diagnosis before culture and nonculture diagnostic test results are available. This strategy correlated well with culture results in a recent review which demonstrated positive histopathology in nearly 80% of culture-confirmed cases.
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Despite the utility of fungal-specific stains for diagnostic testing, this technique is often underutilized. 122 In tissue specimens, the presence of neutrophils with granulomatous inflammation should prompt a detailed examination for broad-based budding yeast. Culture of B. dermatitidis provides a definitive diagnosis. The yield on culture from bronchoscopy is excellent with cultures of bronchial secretions being positive in 100% and bronchoalveolar lavage (BAL) fluid in 67% of patients. 122 Even when the specimens were obtained by noninvasive methods, sputum cultures grew B. dermatitidis in 86% of patients.
122
Culture requires the use of specialized media such as Sabouraud dextrose agar, potato dextrose agar, and brain-heart infusion media. 120 Most clinical laboratories incubate fungal cultures at 25 to 30°C, which results in growth of B. dermatitidis as a mold. Although highly specific, growth of B. dermatitidis in culture is slow and takes on average 5 to 14 days before fungal colonies can be visualized; however, if there is a low burden of infection, growth can take longer than 4 weeks.
120
Molecular diagnostic systems have been developed to facilitate the rapid identification of B. dermatitidis from clinical specimens including culture. Currently, a chemiluminescent DNA probe assay is the most frequently used molecular test to confirm the growth of B. dermatitidis in culture; however, this test cross-reacts with P. brasiliensis. 120 In addition, real-time polymerase chain reaction (PCR) assays targeting BAD1 and DRK1 for amplification have been developed; however, they are not commercially available.
123,124
Serological Testing
Antibody testing by complement fixation or immunodiffusion is not clinically useful because of poor sensitivity and specificity. 125 Recently, a newer antibody-based assay that uses microplates coated with the B. dermatitidis BAD1 protein has enhanced sensitivity and specificity of 87% and 94-99% in patients with active blastomycosis. 126 In contrast, the sensitivity of the immunodiffusion assay is 15%. 125, 126 Moreover, this diagnostic assay can distinguish patients with blastomycosis from histoplasmosis. The combination of the BAD1 antibody test with the Blastomyces antigen assay can increase diagnostic sensitivity to 97%.
126
Antigen Testing
In 2004, an antigen assay against a galactomannan component of the B. dermatitidis cell wall was developed and can be used to test urine, serum, BAL fluid, and CSF. The sensitivity of the urine antigen in patients with proven disease is 85.1 to 92.9% with a specificity of 79.3%. 127, 128 Sensitivity of the urine antigen test can be enhanced by concentration of the urine, whereas the serum antigen test has improved sensitivity when blood samples are treated with EDTA to dissociate immune complexes. 127 False-positive tests can occur in patients with other fungal infections such as histoplasmosis, paracoccidioidomycosis, and penicilliosis. However, the clinical impact of a false-positive antigen test is mitigated by the fact that initial management with these organisms is similar. Therefore, a positive Blastomyces antigen test would still facilitate early initiation of appropriate antifungal therapy. 129, 130 Antigen testing has been reported to enhance the diagnosis of blastomycosis when testing is done on BAL fluid and or CSF. 108, 131, 132 Two patients have recently been reported to have "false-positive" BAL Platelia Aspergillus enzyme immunoassay tests. This phenomenon has been previously noted with histoplasmosis and this test may suggest the diagnosis as well as prompt initiation of antifungal therapy.
133,134
Radiographic Presentation
No pathognomonic radiographic imaging patterns have been reported for pulmonary blastomycosis. The radiographic appearance is not specific and may mimic bacterial pneumonia, tuberculosis, or lung cancer. Classic radiographic findings for pulmonary blastomycosis include diffuse or focal airspace disease (i.e., consolidation), nodular masses, interstitial disease, cavitation, and miliary disease (►Fig. 4). Air-space disease is the most common radiographic pattern and can be present on chest radiographs in patients without pulmonary symptoms. 135 The next most frequent radiographic presentation is either single or multiple mass lesions, which can mimic malignancy. Cavitary disease is associated with chronic blastomycosis and can be mistaken for tuberculosis. In contrast to histoplasmosis, hilar and mediastinal adenopathy as well as calcified lung lesions are uncommon in patients with blastomycosis. Pleural involvement and effusion are also rare. [135] [136] [137] [138] For patients with CNS blastomycosis, MRI imaging is the preferred diagnostic technique and nearly all patients with CNS involvement have abnormal imaging findings.
108,109
Treatment
In 2008, Infectious Diseases Society of America published guidelines for the diagnosis and treatment of blastomycosis. 40 Treatment recommendations are based on the site and severity of infection, immune status of the host, and pregnancy (►Table 2). Prior to starting amphotericin B (AmB) or azole-base therapy, baseline laboratory testing of hepatic and renal function along with a thorough evaluation for potential drug-drug interactions should be performed. All women of childbearing age must be tested for pregnancy because prolonged use of high-dose azole antifungals can induce fetal deformities or cause spontaneous abortion.
139-141
Itraconazole
Itraconazole has demonstrated excellent efficacy and tolerability and is the first-line agent for the treatment of mild to moderate, non-CNS blastomycosis, and for step-down therapy after treatment with AmB. 40, 142 Oral administration of itraconazole results in variable serum concentrations and the use of therapeutic drug monitoring is necessary to ensure appropriate dosing. Serum concentrations are approximately 30% higher with use of the solution formulation than with the capsule formulation, but wide interpatient variability is evident with any of the formulations. Itraconazole capsules should be taken with food and an acidic beverage (e.g., orange juice, soda). Gastric acidity is required for optimal absorption of the capsule formulation. In contrast, itraconazole solution can be taken without food and does not require gastric acidity for absorption. Thus, in patients who are taking H 2 -blockers or proton-pump inhibitors, itraconazole solution is the preferred formulation. Itraconazole concentrations in serum should be determined after 2 weeks of therapy, which is when a steady state concentration is reached. Because of the long half-life of itraconazole ($24 hours), serum levels can be obtained independent of the time of drug administration. A total serum level of >1.0 μg/mL is recommended (both itraconazole and hydroxy-itraconazole levels are added together). Serum levels >10.0 μg/mL are unnecessary and increase the risk for drug toxicity. In addition to therapeutic drug monitoring, liver function tests should be obtained at baseline, 2 and 4 weeks into therapy, and then every 3 months.
40
Amphotericin B Formulations
AmB products are recommended for all serious infections with B. dermatitidis, which includes patients with underlying immunocompromise, severe pulmonary or disseminated infection, and CNS involvement. In addition, AmB formulations are the drug of choice for neonates and pregnant women. Large case series have reported excellent clinical response to AmB products with clinical cure rates between 77 and 91%. 40, 88 Despite the well-demonstrated efficacy, the use of AmB is associated with significant cumulative toxicity. Nephrotoxicity is the most treatment-limiting toxicity and occurs in more than 30% of treated patients. 143 Other adverse effects include nausea, vomiting, rigors, fever, hypertension or hypotension, electrolyte abnormalities, hepatotoxicity, and hypoxia. Renal toxicity is mitigated by saline loading patients, avoiding diuretics and other nephrotoxic agents. Careful attention must be paid to electrolyte management because of the frequent occurrence of hypokalemia and hypomagnesemia. Lipid formulations of AmB (e.g., liposomal amphotericin, AmB lipid complex, and AmB colloidal dispersion) have largely replaced AmB deoxycholate in the treatment of blastomycosis, mainly because of a lower incidence of toxicity. Although lipid formations have not been directly compared with AmB deoxycholate in patients with blastomycosis, a study in AIDS patients with disseminated histoplasmosis demonstrated improved outcomes for those treated with liposomal AmB versus AmB deoxycholate.
144 At least one case report has described the successful use of continuous infusion AmB deoxycholate in a patient with blastomycosis who was failing therapy with liposomal AmB. 145 The authors postulated that although lipid formulations produce much higher drug concentrations than conventional AmB, they might be physiologically less active while bound to plasma proteins or contained within liposomes. The role of continuous infusion AmB deoxycholate represents an intriguing area of research in blastomycosis treatment.
New Triazoles
The new triazoles, voriconazole and posaconazole, have been demonstrated to have excellent in vivo and in vitro activity against B. dermatitidis. [146] [147] [148] There have been several reports of successful use of voriconazole for the treatment of blastomycosis. 42, 108, 149, 150 Owing to its excellent CNS penetration, it has been used most frequently to treat CNS disease.
108,149-151 Use of posaconazole for the treatment of blastomycosis has also recently been reported. 152, 153 Voriconazole should be taken without food to optimize absorption. In contrast, the liquid formulation of posaconazole should be administered with a high-fat meal. The absorption of the new tablet formulation of posaconazole is not affected by food or administration of gastric acid inhibitors (e.g., H 2 -blockers, proton-pump inhibitors). Similar to itraconazole, therapeutic drug monitoring along with periodic assessment of liver function tests is needed for patients treated with voriconazole and posaconazole. 154 The goal serum trough concentration for voriconazole is > 1 and < 5.5 μg/mL. The optimal serum concentration that correlates with clinical efficacy for posaconazole is unclear, but most experts recommend serum trough levels > 0.5 to 1 μg/mL. 154 Isavuconazole and ravuconazole have potent in vitro activity against B. dermatitidis and have the potential to be added to the therapeutic armamentarium against blastomycosis.
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Echinocandins
The echinocandins have poor in vitro activity against B. dermatitidis yeast and are not recommended for treatment of blastomycosis. At least one case report has described successful use of caspofungin for chronic pulmonary blastomycosis in a patient intolerant of other therapies; this should be considered only a last resort. The authors do not advocate this strategy because of the minimal amount of drug target, β-(1,3)-glucan, in the cell wall of B. dermatitidis.
72,157
Adjunctive Therapy
Despite adequate antifungal therapy, the mortality rate of blastomycosis-induced ARDS remains high. 92, 93, 95 There is considerable interest in the role of adjunctive steroids for the treatment of patients with ARDS caused by B. dermatitidis. Although clinical data are limited, a few case reports suggest the potential for adjunctive steroids to improve survival. 158, 159 However, it is unclear if these findings can be applied to all patients with ARDS from B. dermatitidis.
158,159
Moreover, the steroid doses used in these case reports were not standardized and were higher than recommended for patients with severe pulmonary histoplasmosis. Additional research is needed regarding the dose, duration, and efficacy of adjunctive steroids for the treatment of patients with severe pulmonary blastomycosis complicated by respiratory failure and ARDS. In addition to steroids, extracorporeal membrane oxygenation has been used in a single patient with blastomycosis-induced ARDS; however, this did not result in patient survival.
160
Mortality
The case fatality rate reported in a large group of patients from Wisconsin from 1986 to 1995 was 4.3% (29 of 670 patients), 33 and from a large series in Manitoba the observed mortality rate was 6.3%. 32 Mortality has been associated with shorter duration of symptoms likely suggesting more fulminant presentation as well as with a compromised immune status of the host. Blastomycosis-induced ARDS is associated with 50 to 89% mortality rate, even in patients receiving appropriate therapy. 92, 93 The mortality of blastomycosis in patients who have AIDS is nearly 40%, and most deaths occur within 3 weeks of diagnosis.
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Conclusion
Over the past two decades, there have been significant advances in the pathogenesis, immunology, diagnosis, and treatment of B. dermatitidis. Basic science research that led to the discovery of BAD1 and DRK1 is beginning to impact clinical diagnostics with the implementation of the BAD1 antibody test and the use of DRK1 as a target for real-time PCR analysis of clinical specimens. Although the Blastomyces antigen test has revolutionized how clinicians diagnose blastomycosis, fungal smear and culture remain important. The ability to recognize the diverse clinical manifestations and consider blastomycosis as a potential diagnosis is essential. The newer azole antifungals such as voriconazole have been successfully used for treatment of blastomycosis, including patients with CNS infection. In contrast, the echinocandins, which represent the newest class of antifungals, have poor activity against B. dermatitidis yeast. AmB lipid formations have facilitated the treatment of patients with severe blastomycosis while minimizing (but not eliminating) nephrotoxicity. Despite these advances, the treatment of patients with blastomycosis-induced ARDS remains challenging and new approaches are needed to reduce mortality in this patient population.
